
 

 

 

LIGHTING ACTION PLAN 

STAKEHOLDER MEETING 

October 20, 2015 

Lighting Action Plan Workshop 



Webinar Participants 

• Quick logistics 
– Phone lines are muted 

(will be unmuted for 
Q&A)  

– Minimize control panel 

– Webinar will be 
recorded 

– Please use chat feature 
to ask questions during 
Q&A or if any technical 
issues  

 



Connectivity 

• WiFi:  

– Geco Network 

– Key: 53982064 

 

 

 

Please try to be 
engaged! 
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Safety Announcement 

Lighting Action Plan Workshop 

Mananya 



Safety  

• In the event of an 
emergency: 

– Earthquake 

– Fire  

– Other evacuation 

• Meeting point: Yerba 
Buena Carousel @ 4th 
and Howard 

• 911 

• CPR Certified? 
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Verify CPUC Attendance 

Lighting Action Plan Workshop 

Jeorge  
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Overview of the Day 

Lighting Action Plan Workshop 

Jeorge  
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Lighting Action Plan Workshop 

Jeorge  
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Lighting Action Plan Workshop 

Jeorge  
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Meeting Objectives/ 

Process for Breakout Sessions 

Lighting Action Plan Workshop 

Jenna  
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Introductions 

Lighting Action Plan Workshop 

Jenna  
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Regulatory Update 

Lighting Action Plan Workshop 

Jeorge  



CPUC Regulatory Update 

Lighting Action Plan 

Tuesday, October 20, 2015 

Energy Division 

California Public Utilities Commission (CPUC) 

 



“By 2020, advanced products and 

best practices will transform the 

California lighting market.  This 

transformation will achieve 60 – 80% 

reduction in statewide electrical 

lighting energy consumption by 

delivering advanced lighting systems 

to all buildings.” 

Where We Left Off… 



36

% 

60% 

80% 

Where We Left Off…. 
GWh 

Codes and 

Standards 

IOU 

Programs 
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Where We Left Off… 

Poli

cy 

RD & D 
Best 

Practices 

End-user 

Demand 

Institutions 

Utilities Industry 

Marketplace 



Updates on Initiatives 

Goal 2 – 

BEST 

PRACTICES  

 17 



Updates on Initiatives 
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Evaluation Update 

 19 
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Year 
1 

Guidance 
decision 

Applications 

Authorizing 
decision 

Year 
2 

Implement 
Programs 

Plan 
Evaluation 

Year 
3 

Implement 
Programs 

Start 
Evaluations 

Year 
4 

Guidance 
decisions 

End 
Evaluations 

Year 
5 

Apply 
evaluation 
results to 

Year 2 and 3 

Start new 
programs 

Before … 



Rolling Portfolio 

 21 

10 years of funding 

10 year annual goals 



J F M A M J J A S O N D

Commission Review of AL  

AL approved by end of year 

Programs Implemented 

Annual Advice 

Letter** 

9/1 

 

Quarterly  Stakeholder 

Meeting 

Policy and Portfolio Guidance 

DEER Updates 

DEER Update  

Bus Stop 

9/1 

Administrators 

Update & Inform 

Implementers 

Portfolio planning 

Portfolio Guidance 

(when necessary) 

On-Going EM&V 

EM&V Bus 

Stop 

 

Quarterly  Stakeholder 

Meeting 

Quarterly  Stakeholder 

Meeting 

Quarterly  Stakeholder 

Meeting 

Rolling Portfolio 



Legislation 

AB  802 (Williams) 

Existing baseline 

 

 

SB 350 (De Leon) 

Doubling efficiency 
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California Lighting Data 

Lighting Action Plan Workshop 

Jenna/Priya  



DNV GL © 2013 SAFER, SMARTER, GREENER DNV GL © 2013 

California Lighting Data – Residential  

25 

Jenna Canseco, DNV GL 

October 20, 2015 

Lighting Action Plan Meeting 

 

Retail lighting stock inventory data and  

California Lighting and Appliance Saturation Study (CLASS) data 



DNV GL © 2013 

California Retail Lighting Stock Inventory Data 
 
 

(“California Retail Lighting Shelf Survey” [CRLSS] online tool) 

26 



DNV GL © 2013 

What’s Included? 

 Lighting retail store shelf surveys involve visits to retail stores to record 

comprehensive inventories of the lamps stocked in those stores 

– Enhance understanding of consumer choices in retail stores  

 Information includes: 

– Retail channel 

– IOU service territory 

– Lamp style (form factor) 

– Wattage 

– Lumens 

– Price 

– Package counts  

– CRI 

– Energy Star qualification 

– For LED lamps, whether the lamp meets the CEC spec 

27 

Shelf Inventory Data 



DNV GL © 2013 

What’s Included? 

 Data from several different timeframes over an 8-year period 

 Will add data from Winter 2015-2016 during Q2 2016  
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Location/Timing 
Number of 

Stores  Data Collected 

CA Spring 2008* 123 
 9-30Watt medium screw base (MSB) spiral CFLs (non-dimmable,  
 single wattage) and incandescent equivalents (no package counts) 

CA Fall 2008 202  All MSB CFLs and incandescent equivalents (no package counts) 

CA Spring 2009A 76  All MSB CFLs and incandescent equivalents (no package counts) 

CA Spring 2009B 48  Full lighting inventory and package counts of  lamps  

CA Fall 2011 184  Full lighting inventory and package counts of  lamps  

CA Summer 2012 200  Full lighting inventory and package counts of  lamps  

AZ & GA Fall 2012  150  Full lighting inventory and package counts of  lamps 

CA Winter 2012-2013  200  Full lighting inventory and package counts of  lamps 

CA Summer 2013  201  Full lighting inventory and package counts of  lamps 

CA Winter 2014-2015  200  Full lighting inventory and package counts of  lamps 

 * Data collected in PG&E and SCE territories only. 

Shelf Inventory Data 



DNV GL © 2013 

How to Access the Data 

 Visit www.bulbstockdata.com 

 Click on “Bulb Data Tool”  
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Shelf Inventory Data 

http://www.bulbstockdata.com/


DNV GL © 2013 

Demo 

 Accessing the site 

 Querying data 

 Downloading results 

30 

Shelf Inventory Data 



DNV GL © 2013 

2012 California Lighting and  
Appliance Saturation Study 

(CLASS) 

31 



DNV GL © 2013 

What’s Included? 

 CLASS site visits included full inventory of installed lighting characteristics and 

lamps in storage. 

– Provided update to saturation and efficiency characteristics from CLASS studies 

conducted in 2000 and 2005 

– To facilitate understanding of future energy savings potential and past 

accomplishments in the residential sector 

 Visited 1,987 households in PG&E, SCE and SDG&E electric service territories 

– Included single-family, multi-family and mobile homes with individually-metered 

electric accounts 

 Collected lighting characteristics within all areas of homes 

– Fixtures (quantity, type, control type) 

– Lamps (quantity, base type, shape, technology, wattage) 

– Location (home area type, i.e. indoor/outdoor, area category) 
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CLASS 



DNV GL © 2013 

How to Access the Data 

 Visit https://websafe.kemainc.com/projects62/Default.aspx?tabid=190  

 Register to obtain access to the CLASS Web Tool (“cwt” will be added as suffix to username) 

 

 

 

 

 

 After logging in, click on “CLASS Web Tool” 
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CLASS 

https://websafe.kemainc.com/projects62/Default.aspx?tabid=190
https://websafe.kemainc.com/projects62/Default.aspx?tabid=190


DNV GL © 2013 

Demo 

 Accessing the site 

 Querying data 

 Downloading results 

34 

CLASS 



DNV GL © 2013 

SAFER, SMARTER, GREENER 

www.dnvgl.com 

Questions? 

35 

Jenna Canseco 

jennifer.canseco@dnvgl.com 

510-891-0446 x44121 



CSS/CMST WEBSITE 

Priya Sathe 

October 20, 2015 



AGENDA 

» Overview of 2010-12 CPUC CSS/CMST Study 

» Overview of the Lighting Analysis 

» Overview of Data Gathered 

• Commercial Saturation Survey 

• Commercial Market Share Tracking 

» The CSS/CMST Website 

 

 



OVERVIEW 

» Commercial Saturation and Commercial Market Share 

Tracking Study Telephone Survey Findings 

» Commercial Market Share Tracking Study (CMST)  

» The Commercial Saturation Survey (CSS)  

 

The 2010-12 CSS/CMST effort resulted in three 

reports summarizing research findings.  



COMMERCIAL SATURATION SURVEY (CSS) 

» On-site Surveys of non-residential customers in the 

CA IOU Service Territories 

• On-Site Surveys – 1,439 (used in final analysis) 

» Measures Currently Installed in Commercial Buildings 

• Food/Liquor, Health Medical (excluding Hospitals), Offices, 

Restaurant, Retail, Schools, Warehouse, Misc. 

• Whole Building Energy Intensity (EI) 

• Saturation of Measures by Type and Efficiency 

- Lighting, Small HVAC, Refrigeration, TVs, Office Equipment, EMS. 

• Presence of DG Equipment, Occurrence of HVAC 

Maintenance, etc. 

 



COMMERCIAL MARKET SHARE TRACKING 

(CMST) 

» Newly installed measures (2009-2012) in non-

residential buildings 
• Linear Fluorescents, TVs, and Small Packaged HVAC 

» Phone and on-site surveys of non-residential 

customers in the CA Electric IOU service 

territories 
 



CSS/CMST DATA 



© 2009, Itron Inc. 42 

CSS Lighting 

 Lighting was classified as Linear Fluorescent, CFL, LED, 
Halogen, Incandescent, HID, or other 

 Indoor and outdoor lighting 

 Advertising lighting and exit signs 

 Lighting controls 

 Lighting that is burnt out, inoperable, or in storage 

 Information on watts and lumens 

 Make and model lookups for Linear technologies 

 Estimates of lighting usage 

 Comparisons to CEUS 

 Produced Results by Efficiency Level by IOU, Business Type, 
Customer Size, and Participant Flag (2010-12 EE).  



© 2009, Itron Inc. 43 

CMST Lighting 

 Collect information from businesses on recently purchased 
Linear Fluorescents 

 Produced market shares of recent purchase efficiency levels 
by IOU, Customer Size, and Program Participant (2009-12 EE) 
based on onsite survey findings. 

 Produce estimate of the quantity of technologies purchased 
from 2009-2012 

 On-site surveys with non-residential customers who have 
purchased a high-priority measure from 2009 to 2012 

> 772 on-site surveys 

• 568 on-site surveys with customers installing Linear Technologies 



CSS/CMST WEB SITE 
http://capabilities.itron.com/wo024/ 

 

http://capabilities.itron.com/wo024/


CPUC 2010-12 CSS/CMST RESULTS WEB SITE 

http://capabilities.itron.com/wo024/ 

http://capabilities.itron.com/wo024/


THE CSS/CMST WEB SITE LIVE 

» Let’s bring the site up and click through some of the tabs to see 

how it works. 



THANK YOU 

www.itron.com 
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Lighting Technology Overview 

Lighting Action Plan Workshop 

Nicole  



RESEARCH                 INNOVATION                 PARTNERSHIP 
633 Pena Drive, Davis, CA, 95618 | cltc.ucdavis.edu | PH: 530-747-3838, FAX:530-747-3812  

Lighting Technology Overview 
Understanding the Updates 

Nicole Graeber, Senior Development Engineer 

negraeber@ucdavis.edu 

California Lighting Technology Center 

University of California, Davis 



Mission 

To accelerate the development, deployment 

and commercialization of energy-efficient 

lighting and daylighting technologies in 

partnership with utilities, manufacturers, end 

users, builders, designers, researchers, 

academics, and governmental agencies. 

MISSION-DRIVEN ACTIVITIES: 

• Research & Development 

• Demonstration & Outreach 

• Education & Training 



FOUNDING ORGANIZATIONS 

LARGE END-USERS MANUFACTURERS 

UTILITIES 



CALIFORNIA’S STRATEGIC  

LIGHTING ACTION PLAN 
Baseline standards for a 60–80% statewide reduction from a  

2010 baseline in electrical lighting energy use by 2020. 



Lighting Technology Overview Timeline 



Table of Contents 



LED LAMPS & LUMINAIRES 



Introduction to LEDs 

• History of LEDs 

–  First practical application of LEDs (1962) 

–  LEDs used as general illumination in building applications (early 2000s) 

• LED Technology: How it Works 

–  Solid-State Electroluminescence 

• Current LED Specifications 

– Efficacy: ~170 lumens per Watt 

– Life: 25,000 to 100,000 hours 

– CCT: 2,500 K to 5,000 K 

– CRI: 80 to 97 

 

 

Photo Credit: IES Lighting Handbook, 9th Edition 



Factors to Consider 

 

•  Vintage LED Light Engine or Modules 

•  Heat Management 

•  Optics and Housing Materials 

•  Light Output and Distribution 

•  Dimming 



INTERIOR LED LAMPS & LUMINAIRES 



Interior LED Product Types 



What is included in each section?  

• Expected Energy Savings: This section outlines the 

opportunities for energy-use reduction considering the  

current market for this technology. 

• Factors to Consider when Comparing Products:  

When selecting products, it is important to consider the most 

recent market surveys, publically available test reports and  

off-the-shelf availability for any retrofit project or program. 

• Example Products: Commercially available products 

• Case Studies: Case studies provide information about 

technology installations with verifiable energy savings. 



Omnidirectional  

(A19) Lamps 

• Product introduction 

• Expected energy 

savings 

• Factors to consider 

when comparing 

products 

• Callout directing 

readers to additional 

resources 



• Supplemental charts to 

support energy 

savings opportunities 

of highlighted 

technology 



• Example products of 

commercially available 

technologies 

• Case studies 

illustrating existing 

sites that incorporate 

this technology 

– Verified energy and 

cost savings 

 



Expected Energy Savings 

– California market share 

• Residential incandescent lamp electricity consumption: ~10,000 GWh/year 

• Commercial (sans retail) LED deployment: <5%  

• Retail sector LED deployment: 13%  

 

Factors to Consider when Comparing Products 

– Recent market surveys (snapshots) 

– Publically funded third-party testing resources 

• Average power consumption of omnidirectional LEDs:  

– 12 Watts  80% savings over 60 Watt incandescent 

 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 







Expected Energy Savings 

• Incandescent/Halogen Directional Lamps 

  80% of installed directional lamps 

 16% of residential energy use 

  LED: 50-90% Savings 

 

Factors to Consider when Comparing Products 

• Light Distribution  

  Target Illuminance/Design Criteria 

• Installation Locations 

  Thermal management 

 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 







Expected Energy Savings 

• Linear lamps are 83% of installed 
commercial lamps 

• Less than 0.5% of market have been 
converted to LED 

• LEDs are 10 - 50% more efficacious 
than fluorescent T8 lamps 

Factors to Consider when Comparing 
Products 

• Electrical Compatibility 

– Safety Documentation 

• Light Distribution 

– Design Criteria 

 

 

 

 



Example Products 

 

 

 

 



 

 

 

 

 





Expected Energy Savings 

• Incumbent technologies: Incandescent, halogen, metal halide 

  LED: 60 - 80% Savings 

 

Factors to Consider when Comparing Products 

• Track component compatibility (track, head, lamp) 

• Add current limiting devices to deliver persistent savings 

• Thermal management 

• Controls compatibility 

 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 





Expected Energy Savings 

• Incandescent  LED: 80% energy savings 

• Fluorescent  LED: 50% energy savings 

 

Factors to Consider when Comparing Products 

• Light Output 

• Color maintenance 

• Controls compatibility 

• Product serviceability 

 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 







Expected Energy Savings 

• Fluorescent Troffers  LED retrofit kits: 10% increase in efficacy 

• Fluorescent Troffers  LED luminaires: 44% increase in efficacy 

 

Factors to Consider when Comparing Products 

• Efficacy 

• Glare 

• Light Distribution 

• Controls compatibility 

• Retrofit kit installation requirements 

 

 

 



Example Products: Troffers 

 

 

 

 



Example Products: Linear Pendants 

 

 

 

 



Case Studies 

 

 

 

 









Expected Energy Savings 

Metal Halide/HID  LED: 50 – 70% Savings 

 

 

 

 

Factors to Consider when Comparing Products 

• Access requirements 

• Product Lifespan 

• Ambient Temperature 

• Controls Compatibility 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 







Expected Energy Savings 

Incumbent  LED: 30 - 90% Savings 

Well suited for bi-level controls  additional savings! 

 

Factors to Consider when Comparing Products 

Controls compatibility 

• Exceeding code requirements of occupancy and daylight harvesting 

 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 



Interior LED Product Types 



OUTDOOR LED LUMINAIRES 



Outdoor LED Product Types 



Factors to Consider 

• Design Criteria 

– Consider energy efficiency, safety and user comfort 

– Light Distribution 

– BUG Rating for each application 

• Controls Compatibility 

– Delivering the right amount of light – when you need it, where you need it! 

– Sensor Coverage for each application 

 

 









 

 

Expected Energy Savings 

• Metal Halide/HPS  Bi-Level LED: 89% Savings 

 

 

 

 

 

 

 

Expected Energy Savings 

• Metal Halide/HPS  Occupancy Controlled LED: 51 – 83% Savings 

 

 

 

 

 



Example Products 

 

 

 

 



Example Products 

 

 

 

 



Case Studies 

 

 

 

 



Case Studies 

 

 

 

 



LIGHTING CONTROLS 







Introduction to Lighting Controls 

•  Occupancy Control Strategies (8-38% Expected Energy Savings) 

– Motion detecting sensors reduce electric lighting by reducing light levels  

when the space is vacant.  

•  Daylight Control Strategies (17 – 38% Expected Energy Savings) 

– Photosensors reduce dimmable electric lighting in response to available daylight in a 

building interior.  

•  Personal Tuning (10 – 50% Expected Energy Savings) 

– Similar to manual control, the traditional form of lighting control that is user defined at the 

switch or dimmer level.  

•  Institutional/Task Tuning (18 – 53% Expected Energy Savings) 

– Controls reduce light levels to provide adequate illuminance for the typical task performed 

in the space.  

•  Scheduling  

– Time clock features allow for automated lighting control, switching or dimming lighting at 

predefined points in time based on a user defined schedule.  

•  Lumen Maintenance  

– Reduces the initial light level of a new lighting system, increasing the light output over its 

life to maintain illuminance levels as the light source degrades.  



Unconventional Applications for  

Lighting Controls 

• Outdoor occupancy sensors now exist that can serve applications 

with outdoor lighting mounted 24 feet or more above grade.  

• By supporting the adoption of networked lighting controls systems, 

there is also the opportunity to stimulate the implementation of lighting 

systems that can automatically respond to a demand response 

signal beyond the requirements in the Title 24, Part 6 2013 

standards.  

• Adding occupancy-based controls or fine-tuned scheduling 

controls to sales canopies, building facades, building 

perimeters, parking and area lighting and signage for fuel and 

convenience stores  

• Significant energy and maintenance savings can be achieved by 

using a combination of low ambient lighting, zonal controls for 

smaller areas and high-quality task lighting and personalized 

controls in open office environments.  



Networked Lighting Control Systems 



Networked Lighting Control Systems 

Factors to Consider when 

Comparing Products 

– Traditional Features 

• Scheduling 

• Occupancy 

• Daylighting 

– Advanced Features 

• Energy Monitoring 

• Demand Response 

 

 

 

 

 



RESEARCH                 INNOVATION                 PARTNERSHIP 
633 Pena Drive, Davis, CA, 95618 | cltc.ucdavis.edu | PH: 530-747-3838, FAX:530-747-3812  

Lighting Technology Overview  

Nicole Graeber, Senior Development Engineer 

negraeber@ucdavis.edu 

California Lighting Technology Center 

University of California, Davis 

What’s next? 

- Document to be published to CPUC LAP website 

- Stakeholders use it! 
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Quick Lunch (start at 12:15pm) 

Lighting Action Plan Workshop 

All  
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ALCS Calculator 

Lighting Action Plan Workshop 

Dave  



Advanced Lighting Control Systems (ALCS) 
Energy Estimation Tool 

  

 

Pacific Gas & Electric Company 
Dave Alexander 

 



 ALCS at a Glance 

Connection/Controller 

Sensors 

Network Gateway 

Fixture 

Server Software User Interface 



ALCS Example – ET Assessment (PG&E) 

 
MH Baseline 

LED Baseline 



ALCS Goals 

• Multi-purpose:  Tool can be easily used for the 

purposes of many stakeholders, including: 

– Deriving programmatic estimates of savings:  
Allows estimates of savings from representative populations of buildings.  

– Screening of potential projects: Allows quick 

screening of potential projects, to determine if further investment is 
warranted.  

– Optimizing design decisions: Allows analysis of detailed 

site characteristics and control system types to facilitate selection of the 
highest performing options for a given site.  

 



Known Barriers 

Current options for energy savings estimation 
for an advanced lighting controls program 

• Deemed approach 
– Approved estimate limited to occupancy sensors only 

– Single, conservative value underestimates savings in many situations 

• Customized calculation approach 
– Requires detailed engineering calculations, simulations, 

–  Lack of standard calculation method vary by project 

– Increased cost to program to verify calculations on a case 
by case basis 

 



What if we could … 

• Have an easy to use calculation tool 

– That can be used by all stakeholders 
 

• Predict energy savings from advanced lighting 
controls 

– With a standardized, reliable, methodology 
 

• Develop deeper interest and penetration of 
Lighting Controls in the market  

– Allow utility programs across the country to 
share In the development of ALCS 

 



Will this tool provide “real” savings … ? 

A better question would be …  

•How close will this tool be in estimating ‘real 
savings’ from lighting controls? 

 

And so … 

•How should we design tools that allows most 
users to get close to the ‘real savings’ for every 
project?  



“Accuracy” can conveniently be a 
user Problem! 

 

For any engineering calculation tool … 

 

Accurate INPUTS 
= 

Accurate OUTPUTS 
 

 



Calculation Accuracy 

• Even with accurate data on all inputs – there is 
inherent “variability” in any calculation … 

PAST Performance 
= 

FUTURE Results 
 

– Changes in uses (eg. offices become storage, conf rooms) 
– Climate and weather conditions 
– Changes in occupants with different lighting preferences 
– Changes to commissioning settings, disabling controls 

 



However … 
 

• For most users and most projects 
– Key inputs may be either unknown or unknowable 

 
So, this tool was designed with a key difference 
• “Default values” were provided for all inputs 

– Values based on research or industry standards  
– When users don’t know a certain input 
– They simply leave the default value in place 

 
• If and when they have data for that input  

– They can replace default values easily 
 

 



DEMO Time 
 



ALCS Trial Strategy 

• Gather data to learn if ALCS tool can help 
deliver the energy savings we seek to meet 
the goals of CA Lighting Action Plan. 

• Validate savings assumptions & accuracy. 

• Identify gaps/errors in accuracy. 

• Understand Tool’s potential barriers to use as 
a program tool. 

• Develop go-to-market strategy & launch. 

 



ALCS Tool Benefits 

• Allows program representatives to screen potential 
sites for those with the best opportunities for 
savings. 
 

• Allows program participants to easily estimate, and 
optimize, the value of savings and any available 
rebates. 
 

• Allows program managers to verify and report 
claimed savings. 
 

• Allows program managers to estimate the market 
potential for savings with confidence. 
 



Summary 
 

• The tool has been designed to get better estimates of 
savings even when inputs are unknown / 
unknowable 
 

• Relying on well researched “default” inputs allows 
– Ease of use 

– Screening results 

– Reasonable accuracy with few inputs 
 

• The tool will never be 100% accurate … but we can 
get close 
– With better inputs 

– With data from future field trials 
 

 

 

 

 



Key Step toward LAP Success 

By 2020, advanced products and best practices will 
transform the California lighting market.  

This transformation will achieve a 60-80 percent 
reduction in statewide electrical lighting energy 

consumption by delivering advanced lighting systems to 
all buildings. 



Discussion 

? 



Define ALCS 

• Are we talking about controls only? 

• What components make up a system 

• Is it the controls that enables savings 

• Or the LED fixture that enables controls 

• Where do we take Integrated Controls  



What’s Next 

Collaboration 
 



Questions? 

Mananya Chansanchai 

Supervisor, EE Core Products 

Pacific Gas and Electric Company 

M7CE@pge.com 

 

David Alexander 

Sr. Product Manager, EE Core Products 

Pacific Gas and Electric Company 

DJAJ@pge.com 
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Network Lighting Systems 

Lighting Action Plan Workshop 

Gabe/Angie  



National Approaches to Networked 
Lighting Systems 

DLC’s CALC Project and Examples 
from Outside California 

 

October 20, 2015 



Commercial Advanced Lighting 
Controls Project 

145 

Advanced Control 
Demonstration 

Projects 

Utility EE Program 
Specs and Qualified 

Products List 

Training Programs 
for Designers and 

Installers 

Advanced Control 
Savings Calculator 

Support for 
Industry Standards 

New Nationally 
Adopted EE 

Program Offerings 

CALC Project Activities 
With Funding Support From: 



CALC Goal and Objectives 

Goal 

Accelerate Adoption of 
Advanced Networked 

Lighting Control 
Systems 

Objectives 
Create tools and resources to: 

Reduce or eliminate market 
barriers that prevent large-scale 

adoption 

Enable energy efficiency 
programs to scale up with the 

technology 

Enable industry to scale up with 
the programs 
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Lighting Controls – A Lost 
Opportunity 

147 

18% 

16% 

7% 

2% 
4% 

4% 

Light scheduling Occupancy
sensors

Multi-level lighting
or dimming

Daylight harvesting Demand
responsive lighting

Building
automation system
(BAS) for lighting2

Percent of Buildings with Control Strategy 

Source: 2012 Commercial Buildings Energy Consumption Survey, 
US Energy Information Administration 



Lighting Controls – A Lost 
Opportunity (California) 

148 

Source: California Commercial Saturation Survey Report, Itron 2014 



Lighting Controls – A Lost 
Opportunity 

149 

Source: 2014 Commercial Building Stock Assessment,  
Northwest Energy Efficiency Alliance 

Northwest Region Indoor Lighting Power by Control Type and Building Type 



Lighting Controls – A Lost 
Opportunity 

150 

Source: DLC, Navigant Consulting 2014 

2.21% 

0.79% 

2.43% 
2.17% 

1.12% 

0.67% 

1.33% 1.29% 

Penetration of Advanced Network Lighting 
Controls in Commercial Buildings 



Lighting Controls – A Lost 
Opportunity 

• Utilization of Advanced Network Controls within EE 
Programs less than 1% 

• May be better in California due to Title 24 – but not 
much better… 
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Adoption Barriers 

• Knowledge and 
Experience 

• Complexity 

• Lack of 
Standardization 

• High Costs 

• Value Proposition 

• EE Program Designs 

152 



Commercial Advanced Lighting 
Controls Project 

153 

Advanced Control 
Demonstration 

Projects 

Utility EE Program 
Specs and Qualified 

Products List 

Training Programs 
for Designers and 

Installers 

Advanced Control 
Savings Calculator 

Support for 
Industry Standards 

New Nationally 
Adopted EE 

Program Offerings 

CALC Project Activities 
With Funding Support From: 



Networked Lighting Control 
Specs and QPL 
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Advanced Control 
Demonstration 

Projects 

Utility EE Program 
Specs and Qualified 

Products List 

Training Programs 
for Designers and 

Installers 

Advanced Control 
Savings Calculator 

Support for 
Industry Standards 

New Nationally 
Adopted EE 

Program Offerings 

CALC Project Activities 



Purpose of Specifications and 
Qualified Products List 

Set minimal requirements of 
Networked Lighting Controls for 
incentive eligibility 

Inform EE programs (and 
market) of systems currently 
available and characteristics 

Improve current and future 
Networked Lighting Control 
products 

155 

Needed for EE Programs to 
scale up and move away 
from highly customized, 
time-consuming 
approaches to technology 

Needed to address market 
barriers and accelerate 
adoption 

? 

$ 



Summary of Spec “Required” 
vs. “Reported” Capabilities 

156 

'Required' System Capabilities to be 
listed on the QPL 

• Networked 

• Zoning – Reconfigurable with 
Layering 

• Occupancy Sensing 

• Daylight Harvesting 

• Task Tuning with High End Trim 

• Continuous Dimming 

• Security 

• GUI 

'Reported' System Capabilities 

• Autonomous / Distributed 
Processing 

• Luminaire Integration 

• Scheduling 

• Personal Control 

• Load Shedding / DR 

• Plug Load Control 

• EMS/BMS Integration 

• Energy Performance Monitoring 

• Device Monitoring/Remote 
Diagnostics 

• Operational and Standby Power 



Advanced Control Savings 
Estimator 
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Advanced Control 
Demonstration 

Projects 

Utility EE Program 
Specs and Qualified 

Products List 

Training Programs 
for Designers and 

Installers 

Advanced Control 
Savings Calculator 

Support for 
Industry Standards 

New Nationally 
Adopted EE 

Program Offerings 

CALC Project Activities 



Advanced Lighting Control System 
(ALCS) Energy Estimation Tool 

• Built by TRC Energy Services under contract to PG&E 
and DLC 

• Calculates Savings for Layered Control Strategies 

• Calculates Savings compared to: 

– Existing Conditions 

– Energy Code Baselines (Title 24, ASHRAE 90.1-2010 or 
ASHRAE 90.1-2013, IECC 2012 or IECC 2015) 

• Phased deployment first to utility programs (2016), 
then to other interested parties 
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New Nationally Adopted EE 
Program Offerings 
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Advanced Control 
Demonstration 

Projects 

Utility EE Program 
Specs and Qualified 

Products List 

Training Programs 
for Designers and 

Installers 

Advanced Control 
Savings Calculator 

Support for 
Industry Standards 

New Nationally 
Adopted EE 

Program Offerings 

CALC Project Activities 



Nationally Adopted EE 
Program Offerings 

• Enables 
Scale 

• Creates 
Efficiencies 

• Improves 
Leveraging 
and  
Partnerships 
with 
Industry 
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Technology Requirements 

Program Requirements 

Training Programs 

Rebate/incentive Methods 

Savings Estimation Methods 

CONSISTENT: 



Aligned Objectives 
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Increase Sales and 

Adoption of Advanced 

Lighting Controls 

Energy 

Efficiency 

Program 

Industry 

Lighting 

Controls  

Industry 
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Creates 
Strong 
Value-

Proposition 
for Industry 

to Align 
with 

Utilities 

Unified 
National 

Approach 

• Industry 
produces 
products that 
utilities want 

• Industry aligns 
sales, marketing 
strategies with 
utilities 

• Industry aligns 
manufacturing, 
distribution, 
stocking 
practices with 
utilities 

• Industry aligns 
training 
strategies with 
utilities 

Industry 
Alignment 

with 
Utilities 

• Influence 
• Efficiencies 
• Leveraging 
• Scale 
• Faster 

Adoption 



Unified Incentive Strategies – 
2 Complimentary Methods 

Easy to use, prescriptive 

• System-based for simple or integrated systems 

• DLC per Luminaire incentive PLUS 

• Additional per luminaire incentive if controlled by 
Qualified Networked Control System 

• Deemed Savings if possible 

Custom 

• Predictable $/ft2 incentive 

• Custom Savings Calculation using new tool 

• Reported savings for larger or more complex 

• Pay for Performance?   

• M&V Required? 
163 

High 
Volume 

Low 
Volume 



Example – Easy to Use, 
Prescriptive approach 
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High 
Volume 

Fixture 
Only 

Fixture  
+ 
Integrated 
Sensors & 
Networking 



Example – Custom Approach 
with Predictable Incentive 
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Low 
Volume 

• http://www.masssave.com/~/media/Files/Business/Lighting-
Controls/MassSave-Network-Lighting-Controls_Project-
Requirements.pdf 

http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf
http://www.masssave.com/~/media/Files/Business/Lighting-Controls/MassSave-Network-Lighting-Controls_Project-Requirements.pdf


Other Examples – Custom 
Approach 
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Advanced Lighting and Controls Pilot Program 

LINCS Pilot 

• Angi Xanders of DNV GL will talk more about these… 



Our Vision 
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By 2020… 

• Every luminaire seen by EE programs is controlled 

• Networked controls required for the vast majority of 

projects to receive incentives 

• Majority of luminaires are shipped from factory with 

embedded sensors, intelligence, networking (and meter?) 

• Technology, installation cost and complexity dramatically 

reduced 

• Market actors knowledgeable and skilled 

• M&V is automated 

• Consistent EE programs, strong industry partnerships 



Thank You! 
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Gabe Arnold 
781-860-911 x161 
garnold@neep.org 

 

mailto:garnold@neep.org
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Lighting & Advanced Controls Pilot Programs for  
AEP Ohio and Consumers Energy  
(Ohio and Michigan) 
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Angi Xanders, DNV GL 

 

October 20, 2015 

Lighting Action Plan Workshop 

 



DNV GL © 2013 173 

AEP OH ALC Pilot Program 

2014 

• Prime the 
market 

• Few 
projects,  
considerable 
outreach 

2015 

• 14 projects 
expected to 
be completed 
by year end 

• Extensive 
training 

2016 

• Analyze 
results of 
completed 
projects  

• Adjust 
incentive 
structure if 
required 

• Continue 
training 
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AEP OH ALC Pilot Program – Tier Structure 
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AEP OH ALC Pilot Program – System Capabilities 

Reporting 
capabilities 

Layered 
control 

strategies 

Granular 
control  

Dimming 
or step-
dimming 
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AEP OH ALC Pilot Program – Required Documentation 

New RCP 
Luminaire 

specifications 

Control 
specifications 
and strategies 

ENERGY USE 
REPORTS 
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AEP OH ALC Pilot Program – Incentive Structure 
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Consumers Energy’s ALC Pilot Program 

Outreach 

• Engaged with Trade Allies, manufacturers, customer 
account managers 

• Initial market entry based on relationships  
and face-to-face meetings 
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Advanced Lighting & Controls Training 

Webinar series 

• #1: Introduction to ALC 

Introduces advanced lighting systems, the capabilities and benefits beyond 

energy savings, & encourages a long term investment view. Explore 

improved ROI & learn about AEP Ohio's incentive program for this technology. 

 

• #2: ALC – Technical 

Topics include LED evaluation: thermal management, color, and glare control 

using LM-79, LM-80, TM-21 and photometric reports. Deep dive into control 

strategies and components. 

 

• #3: ALC – Sales 

Knowing how to sell an advanced lighting system is the final component. This 

session includes sales & marketing strategies, case studies, and a deep dive 

into the documentation required to receive an incentive. 
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Advanced Lighting & Controls Training 

Half-day workshops 

 

Both utilities are offering personal workshops to firms that specify 

lighting and controls 

 

• Focus on specific project details 

• Intensive training on various manufacturer product offerings 

and capabilities 

• Overview of how to use lighting analysis software 
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SAFER, SMARTER, GREENER 

www.dnvgl.com 

Questions? 
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Angi Xanders 

angela.xanders@dnvgl.com 

510-891-0446 x44146 
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Breakout Sessions 

Lighting Action Plan Workshop 

Jenna  



183 

  

 

 

Report out 

Lighting Action Plan Workshop 

Jenna  
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Wrap-up 

Lighting Action Plan Workshop 

Jeorge  


